Bispecific anti-HER2 and CD16 single-chain antibody production prolongs the use of stem cell-like cell transplantation against HER2-overexpressing cancer.
Humanized antibodies vary and have certain effects, but they are expensive and require repeated administration. We developed cells which constantly express a humanized antibody, and we performed anticancer humanized antibody therapy involving cell transplantation. Genes with the same amino acid sequence as that of the variable region of trastuzumab (Herceptin) as the humanized anti-HER2 monoclonal antibody were produced by overlap-PCR and were connected to the anti-human CD16 antibody [anti-HER2+anti-CD16 single-chain antibody (anti-HER2+CD16 scAb)]. For transplantation, stem cell-like cells that are immunologically tolerant and do not transform into cancer [mouse embryo fibroblast cell line C3H10T1/2 (10T1/2)] were used. The antibody was incorporated into 10T1/2 (antibody-expressing cells) using the pMX-IRES-EGFP retroviral vector. Cell supernatants and human monocytes were exposed to the human breast cancer strain HTB131 expressing HER2, and the in vitro antibody-dependent cell-mediated cytotoxicity (ADCC) effects were evaluated. After the transplantation of antibody-expressing and HTB131 cells into SCID mice, human monocytes were intermittently administered, and the in vivo ADCC effects were evaluated. We found that the ex vivo dead cell rate was 15.4% for Herceptin, 5.6% for anti-HER2+CD16 scAb, 1.5% for anti-CD16 scAb, and 2.1% for the control, demonstrating the antitumor effects of anti-HER2+CD16 scAb. In an antibody-expressing cell transplantation model, the inhibitory effects of this antibody on HTB131 cell establishment were observed. In conclusion, the establishment of breast cancer cells in the peritoneum was inhibited by the transplantation of antibody-expressing cells. Since this method requires cell transplantation only once, the drug cost may be reduced.